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Abstract
Purpose of review—China has experienced an increase in the incidence and prevalence of
syphilis that is especially remarkable since this infection was virtually eradicated in the country 50
years ago. The purpose of this analysis is to provide an overview of recent literature on syphilis
proximate determinants and potential public health responses.
Recent findings—Per capita syphilis burden is greatest in coastal urban China. There are a
number of biological, demographic, geographic, and behavioral/social proximate determinants of
syphilis spread that distinguish the Chinese syphilis epidemic. These determinants portend the
need for intensified syphilis control efforts, including: comprehensive testing and treatment;
integration with HIV, sexually transmitted infection, and antenatal services; scale-up of novel
rapid syphilis test technology, and multisectorial support.
Summary—The Chinese central government recently announced a 10-year syphilis plan to
provide clear expectations for evaluating the success of local syphilis control programs and
integration with HIV testing programs. Further research is needed to understand the social and
behavioral determinants driving the spread of syphilis.
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Introduction
China implemented massive syphilis control programs during the 1950s, including empiric
penicillin treatment of high-risk groups and large-scale structural interventions intended to
destabilize the commercial sex industry [1]. These public health measures were largely
effective in curbing the spread of syphilis and other sexually transmitted infections (STIs)
for several decades. However, during the past 20 years syphilis has made a resurgence [2].
By way of comparison, there were more syphilis cases in the province of Guangdong in
2008 than reported in the entire European Union during the same year [3]. Responding to
these trends, the Chinese Ministry of Health recently announced a 10-year plan for syphilis
control and prevention, recognizing the reemergence of syphilis as an important public
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health threat and renewing interest in syphilis control programs [4]. Many regions in China
have a remarkably high incidence of syphilis [2], providing an opportunity to better
understand the spread of syphilis and how it can be controlled. Although individual risk
factors for syphilis infection have been well described (unprotected sex, etc.), the more
proximate determinants of syphilis spread are less understood. There are several potential
explanations for China's increasing syphilis burden, and better understanding the
determinants of syphilis may help inform control programs and beyond. This study describes
syphilis epidemiology, proximate determinants of syphilis spread, and promising public
health responses in the Chinese context.
Syphilis epidemiology
Accurately estimating the incidence of syphilis is complicated by imperfect traditional
serological assays that accompany frequently incomplete clinical histories. A positive
treponemal test alongside a nontreponemal test with a titer of 1 : 32 could represent an
incident case, prior treated infection, or a serofast result. The Chinese case definition of
syphilis requires positive treponemal and nontreponemal tests and consistent clinical and
physical findings [5]. Reported syphilis case data in China are augmented by cross-sectional
studies, cohorts, surveillance data, and case reports in the Chinese literature.
Syphilis cases per 100 000 population in China have been consistently greater in coastal
urban parts of China (Fig. 1). This tendency for cases to cluster in urban regions may be
related to greater numbers of rural-to-urban migrants with higher sexual risk in those areas,
but also could be a function of greater diagnostic capacity in the urban regions. Although
there were administrative changes in syphilis case reporting in 2003–2004, both case report
data [2] and cross-sectional data [6] suggest an expanding Chinese syphilis epidemic during
the past 8 years (Fig. 2). A number of studies have found higher syphilis prevalence among
men who have sex with men (MSM) [7•,8,9,10••,11,12,13•,14], STI clinic patients [15•], and
female sex workers [16,17•]. Studies of syphilis among low-risk groups such as pregnant
women have found a considerable burden of disease as well [6,18,19]. For example, one
study of nearly half a million pregnant women in Shenzhen found that 0.5% had syphilis
[20]. These data highlight the reemergence of syphilis in China.
Potential determinants of syphilis in China
There are several potential determinants of the spread of syphilis in China: rural-to-urban
migration, increased young unmarried men, limited routine screening, incomplete partner
notification, stigma associated with health-seeking among high-risk groups, and perhaps
lack of partial immunity.
Rural-to-urban migration on an enormous scale in China may expand localized syphilis
outbreaks. The rural-to-urban migrant population exceeds 100 million individuals, and
several small studies have suggested that these migrants have higher risk of sexual behavior
than their rural counterparts [21,22]. There have been very few studies of syphilis outside of
urban China [23], reflecting fewer STI clinics and limited treponemal diagnostics in China's
rural regions. Understanding the complexity of rural-to-urban migration and how it
attenuates or exacerbates sexual risk behaviors is important.
Demographic changes underway have transformed the composition and size of traditional
high-risk groups, widening inroads for the expansion of syphilis [24]. Since the 1980s China
has had a skewed sex ratio that demographers estimate has already caused a surplus of over
30 million unmarried men [25]. This group of largely poor, uneducated men will be
underemployed, promoting rural-to-urban migration. Modeling studies [26,27•] and
qualitative research [28] suggest that these `surplus men' may have increased sexual risk,
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expanding demand for commercial sex. Another demographic change may have important
implications for syphilis spread. MSM in China have a very high syphilis incidence [7•,8,9],
and because cultural practices promote marriage of MSM, there is considerable additional
risk for heterosexual syphilis transmission.
There have been substantive changes in the routine syphilis screening that could affect
syphilis spread. In 2003–2004 the Chinese compulsory premarital health check that included
syphilis testing was phased out, decreasing the pool of young, screened women. As most
couples in China only have children after marriage, this routine screening likely prevented a
large number of adverse outcomes related to syphilis infection among pregnant women.
While antenatal syphilis screening has accelerated in several regions, none of these
programs has reached the scale or uniformity of the previous premarital screening program.
Stigma related to seeking sexual health services discourages routine screening and may
decrease the willingness of high-risk individuals to promptly seek sexual health services in
some settings. Qualitative [29] and quantitative [30,31] studies of health-seeking behaviors
among those with genitourinary symptoms reveal that many individuals do not seek care in
the official standardized clinic system. Small studies of female sex workers [32•,33] and
rural-to-urban migrants [34•] have shown that although many high-risk groups are interested
in HIV and STI testing, uptake at designated clinic sites has been low.
Biological differences in syphilis transmission efficacy may exist. A study analyzing
reported primary and secondary syphilis cases in the United States during a 50-year period
found evidence of endogenous oscillation [35] which might be explained by partial
immunity. During the 1960s and 1970s, STIs, including syphilis, were extremely rare [1].
This extraordinarily low prevalence of syphilis may have limited herd immunity, priming
the Chinese population for a dramatic resurgence in disease burden. More data on syphilis
transmission efficiency are needed to understand if immunological factors play a role.
Responses to China's syphilis epidemic
The large burden of syphilis in China demands more epidemiological investigation,
increased screening, integration of syphilis/HIV programs, expanded partner services, more
effective behavioral interventions, and multisectorial commitment. In terms of
epidemiology, there have been discrepant reports regarding the burden of congenital syphilis
in many regions of the country. Data from antenatal surveillance sites revealed only a
modest increase in syphilis prevalence in pregnant women [36] although the number of
congenital syphilis cases has continued to increase [37]. Lack of standard diagnostics and
misdiagnosis of congenital syphilis [38•] on the one hand and under-reporting of cases [30]
on the other emphasizes the need for further epidemiological work.
Expanding syphilis screening programs is an essential response to China's syphilis epidemic.
Screening for pregnant women as part of a premarital examination must be considered and
there have been promising pilot programs [20]. Expanding prenatal screening has the
advantage of preventing both maternal and congenital syphilis cases, leveraging the
extensive maternal child health infrastructure available in many urban regions wherein
syphilis is more prevalent [20].
New rapid syphilis tests that rely on immunochromato-graphic technology will allow
expanded syphilis testing. Rapid treponemal tests are fast, accurate, inexpensive, and do not
require trained personnel or refrigeration [39]. Rapid syphilis testing may increase the yield
of clinic-based screening programs because of shorter patient wait times, ease of use in the
laboratory, and low cost. Since these tests can use pinprick blood specimens, this also
represents an opportunity to augment routine clinic-based syphilis testing in sex venues and
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other nontraditional testing sites. A paper comparing local rapid syphilis test results to
national reference laboratory results showed excellent specificity and sensitivity [40].
China has made great strides in HIV control and prevention [41], and the strong biological
and social connection between syphilis and HIV further support integration of syphilis/HIV
programs. There are two complementary ways of integrating syphilis and HIV testing, and
prevention, and control efforts: expanding free syphilis testing at HIV voluntary counseling
and testing sites and/or expanding free HIV testing at clinics wherein individuals are tested
for syphilis (STI clinics, etc). Although the first approach has met resistance due to low
baseline HIV voluntary counseling and testing (VCT) uptake, the second approach has been
successful in several Southern Chinese cities [15•,30]. Our recent study of over 2000 STI
clinic patients in six cities found that over 80% of patients accepted integrated syphilis/HIV
testing [15•].
Establishing systems of partner notification and partner services may also be important for
syphilis control in China. Robust systems for partner notification are incomplete in many
regions [42]. Partner notification in China is typically limited to providing case patients with
a partner referral card, but comprehensive public health procedures for partner notification,
testing, and follow-up do not exist. The lack of an effective partner service system in China
likely increases reinfection rates among discordant couples, an especially thorny issue in the
context of stigma associated with syphilis. Cost-effectiveness studies and further successful
programmatic pilots in China may help to convince policymakers and local public health
officials of the importance of partner notification programs.
Targeted behavioral interventions for syphilis prevention and control are also needed.
Limited peer-based behavioral intervention pilots have been implemented among MSM in
China [12,43,44], but more rigorous and larger studies are needed in this field. Especially in
light of the high digital connectivity among Chinese MSM, online [45] or mobile phone
based syphilis prevention interventions [46] should be considered. Unfortunately the
literature on behavioral interventions among high-risk heterosexual individuals is similarly
sparse.
The final and perhaps most essential part of syphilis control is multilevel commitment from
public health, STI, maternal health, and medical agencies. The recent announcement of a 10-
year syphilis control plan from the Ministry of Health in China (Table 1) gives special
priority to such efforts and indicates high-level government support for expanding syphilis
control efforts. This 10-year plan includes specific benchmarks for evaluating the success of
the control program, focusing on integration of HIV/syphilis testing and control programs.
Local syphilis control programs supported by WHO pilots, local governments, and other
agencies are underway in a number of provinces now.
Conclusion
Rapid social changes across the past several decades in China have allowed for the
expansion of a substantial syphilis epidemic. Although some of the proximate determinants
of syphilis will be difficult to offset in the short-term (unbalanced sex ratios and surplus
men, potential immunological differences), there are several discrete and changeable
determinants of the syphilis epidemic. Expanding syphilis screening as part of clinic-based
and community-based efforts will help ensure that infectious individuals are quickly
diagnosed, treated, and counseled. Integration of syphilis testing into other critical public
health and medical infrastructures, notably the HIV testing and care system, represents a
feasible and scalable intervention to thwart China's syphilis epidemic. Although creating
partner notification systems may take time, starting pilot programs and conducting
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feasibility studies are critical early steps for these proven public health tools to make an
impact in the future. Cost-effectiveness studies [47] and further policy work will help justify
the expanded resources necessary to undertake these steps. The Chinese Ministry of Health's
bold new syphilis control plan reveals where China hopes to be in 2015 and 2020 with
respect to syphilis. Now is the time to leverage local and regional syphilis resources in
China to successfully realize these benchmarks.
Key points
• After near eradication 50 years ago, syphilis has made a resurgence in China.
• According to the national case reporting system, syphilis burden is greatest
along coastal urban regions in China.
• There are a number of proximate determinants of the Chinese syphilis epidemic
that are related to geographic, demographic, behavioral, screening and social
changes.
• A comprehensive syphilis control program should leverage these social forces
and integrate syphilis programs into the already widespread systems for sexually
transmitted infection clinical care, HIV care, and antenatal care.
• The Chinese Ministry of Health recently announced a major 10-year plan for
syphilis prevention and control that has clear benchmarks, establishing a strong
foundation to reinforce syphilis control in China.
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Figure 1. Reported syphilis cases per 100 000 population at the level of the province or province-
level metropolis
Reproduced with permission from [2].
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Figure 2. Reported total syphilis cases per 100 000 population
Reproduced with permission from [37].
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Table 1
Chinese Ministry of Health 2010–2020 syphilis control plan
Variable 2015 benchmark 2020 benchmark
Primary and secondary
syphilis cases
Less than 5% increase in new primary and secondary
syphilis cases
Decreasing new primary and secondary syphilis
Incident congenital syphilis
cases
Less than 30 congenital syphilis cases per 100 000
live births





Urban residents – 85%








Urban residents – 90%









of knowledge and technical
skills
Syphilis control and prevention in general – 85%
Maternal to child syphilis control – 80%
Syphilis control and prevention in general – 100%
Maternal to child syphilis control – 90%
Voluntary syphilis test
physician offer rates and
patient treatment acceptance
rates
STI clinics – 80% offer and 80% accept treatment
HIV VCT sites – 90% offer and 90% accept
treatment
Drug rehabilitation centers – 90% offer and 90%
accept treatment
STI clinics – 90% offer and 90% accept treatment
HIV VCT sites – 95% offer and 95% accept
treatment




acceptance, child entry into
care
Urban – 80% test coverage, 90% accept treatment,
90% children in care
Rural – 60% test coverage, 70% accept treatment,
80% children in care
Urban – 90% test coverage, 95% accept treatment,
95% children in care
Rural – 70% test coverage, 80% accept treatment,
85% children in care
Surveillance and laboratory
quality control system
Establish an online monitoring system and laboratory
quality control system
Continued improvements in surveillance and
monitoring, including syphilis evaluation in HIV
evaluation
Source: Sohu News. Ministry of Health issued Planning, Prevention and Control of syphilis in China (2010–2020) June 22, 2010. Available online
at http://stock.sohu.com/20100621/n272945797.shtml.
a
Floating population (liudong renkou) is a commonly used term used to describe rural-to-urban migrants in China.
b
The term used to describe female and male sex workers in official Chinese government documents. MSM, men who have sex with men; STI,
sexually transmitted infection; VCT, voluntary counseling and test.
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